
Edited by:

Dr. Joey Shaw
Assistant Professor
Auburn University

Julie Best
Public Affairs Specialist
Natural Resources
Conservation Service

Dr. William E. Puckett
State Soil Scientist
Natural Resources
Conservation Service



Welcome to the CD-ROM of the Proceedings of the Southern Regional Soil Survey Conference held in 
Auburn, AL from June 18-22rd, 2000.  This CD has been prepared through a cooperative effort between the 
Natural Resource Conservation Service and Auburn University.   All of the software necessary to guide you 
through the individual presentations is included on this CD.  Instructions for operation are on the back of 
the CD cover.  Questions or comments can be directed to Joey Shaw  (jnshaw@acesag.auburn.edu), Bill 
Puckett (bill.puckett@al.usda.gov), or Julie Best (julie.best@al.usda.gov).   
 
 
 
 
Equal Opportunity Statement 
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on 
the basis of race, color, national origin, sex, religion, age, disability, political beliefs, sexual orientation, or 
marital or family status. (Not all prohibited bases apply to all programs.) Persons with disabilities who 
require alternative means for communication of program information (Braille, large print, audiotape,          
etc.) should contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD).   
 
To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326-W, Whitten 
Building, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410 or call (202) 720-5964 (voice 
and TDD).  USDA is an equal opportunity provider and employer. 
 
 
 
 
Recommended citation: 
Shaw, J.N., W.E. Puckett, and J. A. Best. (ed.). 2000. Proc. Southern Region Soils Conference.  Auburn,  

AL, June 18th-22nd. Auburn, Alabama. 
 
 



Southern Region Soils Conference - 2000
Auburn, AL.

Sunday, June 18th thru Thursday, June 22nd

Sunday, June 18th 2:00 PM - 5:00 PM Registration at Auburn Hotel and Conference
Center

Monday, June 19th 9:00 AM - 1:00 PM Registration

10:00 AM -11:30 AM Open discussion in Conference Room

Moderator: Darwin Newton
State Soil Scientist
NRCS
Nashville, Tennessee

1:00-1:15 Welcome
Richard Guthrie
Associate Dean, College of Agriculture
Auburn University, AL

1:15-1:45 Joey ShawandBill Puckett
Conference Overview

1:45-2:15 Training Soil Scientists
Tom Hallmark
Professor
Texas A&M University
College Station, TX

2:15-2:30 Discussion

2:30-3:00 Break

3:00-3:30 Future of Our Profession
Dr. Randy Brown
Department of Soil Science
University of Florida
Gainesville, FL
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Monday, continued

3:30-3:45 Alabama Professional Soil Classifiers
Lawrence McGhee
Soil Scientist
USDA-NRCS
Alexander City, AL

3:45-4:15 A Century of the Experiment Station and the NCSS
Ben Hajek
Professor Emeritus
Auburn University, AL

4:15-4:30 Discussion

4:45-5:45 Agency and University Meetings

6:00-8:00 Social/Mixer-Auburn Hotel Conference Center

Tuesday, June 20th

Moderator: Mary Collins
Professor
University of Florida
Gainesville, FL

8:00-8:20 National Cooperative Soil Survey Program
Maurice Mausbach
Deputy Chief for Soil Survey and Resource Assessment
USDA-NRCS
Washington, DC

8:20-8:40 USDA-Forest Service
Jerry Ragus
Soil Resource Inventory
USDA-Forest Service
Atlanta, GA

8:40-9:00 National Soil Survey Center
Berman Hudson
National Leader for Interpretations
USDA-Soil Survey Center
Lincoln, NE
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Tuesday, continued

9:00-9:45 NRCS-Soil Quality Institute
Use-dependent databases
Lee Norfleet
Soil Scientist
Auburn, AL

9:45-10:00 Discussion

10:00-10:30 Break

10:30-10:35 Introduction to technical sessions
Joey Shaw

Clean Water Action Plan/Animal Waste Issues

10:35-10:55 Regulatory Perspectives
Richard Hulcher
Chief, Permits/Compliance Unit
Alabama Department of Environmental Management
Montgomery, AL

10:55-11:15 Extension Perspectives
Ted Tyson
Professor
Auburn University, AL

11:15-11:35 Research Perspectives
Wesley Wood
Eminent Scholar
Auburn University, AL

11:35-11:45 Discussion

11:45-1:00 Luncheon at AHCC
Charles Mitchell
Professor
Agronomy and Soils
Auburn University, AL
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Tuesday, continued

Moderator: Moye Rutledge
Professor
University of Arkansas
Fayetteville, AR

1:00-1:10 Forestry - Brief Introduction by Joey Shaw

1:10-1:30 Industry
John Torbert
Soil Productivity Manager
Mead Coated Paper
Phenix City, AL

1:30-2:00 Soil Mapping in Timber Lands
Joe Schuster
Soil Scientist
Ecological Resource Consultants
Panama City Beach, FL

2:00-2:20 US Forest Service
Emily Carter
Research Soil Scientist
Auburn, AL

2:20-2:35 Discussion

2:35-2:55 Break

2:55-3:00 On-site sewage disposal
Brief introduction by Moye Rutledge

3:00-3:20 Alabama Department of Public Health
David Gray
Soil Scientist
Montgomery, AL

3:20-3:40 Research
David Lindbo
Professor
North Carolina State University
Plymouth, NC
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Tuesday, continued
3:40-4:00 On-site Certification in Georgia

Larry West
Professor
University of Georgia
Athens, GA

4:00-4:15 Discussion

Wednesday, June 21st

Moderator: Bill Smith
Professor
Clemson University
Clemson, South Carolina

Innovations in Pedology

8:00-8:20 Michael L Golden(PEN)
State Soil Scientist/MO9 Team Leader
USDA-NRCS
Temple, TX

8:20-8:40 Auburn University Digitizing Project
John Beck
Research Associate
Auburn University, AL

8:40-9:20 Expert Knowledge
A-Xing Zhu
Assistant Professor
University of Wisconsin
Madison, WI

9:20-9:40 Soil Surveys on National Park Lands
Pete Biggam
Soil Scientist
National Park Service
Fort Collins, CO

9:40-10:00 Digital Map Finishing
Darwin Newton
State Soil Scientist
USDA-NRCS
Nashville, TN

10:00-10:30 Break





Educating Soil Scientists
C. T. Hallmark

Soil & Crop Sciences
Texas A&M University

It is insufficient to address only the education of soil scientists. One must obtain a
broader view from recruitment of potential students through the education, mentoring and
training process with a vision of what will be required of soil scientists in the future. This
necessitates an understanding of the changing demographics of our population, and an appraisal
of attitudes, expectations, and future realities.

Changes in American demographics during the 20th Century are obvious. In 1900, the
celebrated birth of our soil survey, 40% of the nation’s 75 million people were farmers. Today,
our population stands at about 320 million and less than 2% are “on the farm”. Most live in an
urban or interurban setting and are two- or three-generations removed from the land. For them,
“agriculture is no longer viewed as an institution or life style to be accorded special protection”
(Miller, 1995). It is largely a group that has not known hunger, and their interests and social
agenda tend toward crime prevention, economic competitiveness, education, health care, global
change, and environmental quality. “Food security and diversity are assumed, thus, society has
little or no incentive to continue to fuel the cornucopia that produces this bounty – kind of like
‘why worry about agriculture as long as we have supermarkets?’ ” (Miller, 1995)

These shifts in demographics and attitudes affect the very fabric of society and can be
seen in politics, impacting agencies and our education system, especially the land-grant system.
Consider the composition of state and U.S. legislators and subsequent committee assignments.
Table 1 illustrates the influence of urban centers in Texas on the legislative process, even on
committees that in the past would have been sought and dominated by the agricultural
community. Similar examples could be used from every state represented in these meetings.
The membership of the Natural Resources Committee includes three lawmakers from San
Antonio, the largest city in our nation to obtain its drinking water entirely from groundwater.
That aquifer is also the source of irrigation for the “winter garden” of Texas, and the subject of a
number of court cases to maintain minimum flow through aquifer-fed springs for the benefit of
endangered species. The continued growth of San Antonio, their reluctance to develop alternate
water sources, and their political position, will result in irrigation waters diverted to fuel the
city’s expansion.

Table 1. Selected committee composition in the 1999 Texas House of Representatives

Committee Number from Urban Centers Total No.

Education (Subcommittee) 3 5

Environmental Regulation 6 9

Land and Resource Management 5 9

Natural Resources 5 9



Agriculture is commonly viewed by the public as a competitor for natural resources. Little
connection is made between natural resources and a dependable supply of high-quality food at
reasonable prices. “They view Colleges of Agriculture as concerned with the special interests of
farming and agribusiness, not with food supply and nutrition” (Miller, 1995). Further, the public
sees these colleges as irrelevant to their lives.

These changing demographics and attitudes of the public have resulted in numerous
changes in education. Public education (K-12) continues to receive increased funding but
remains under fire for low achievement scores, especially in math and science as compared to
other developed countries. Universities have been required to do more with fewer real dollars,
even during periods of enrollment growth, necessitating reallocating dollars into colleges where
enrollments are growing at the expense of colleges with little or minimal growth. In our land-
grant universities, growth has been in Colleges of Business, Liberal Arts, and Education. Our
Colleges of Agriculture found themselves in an identity crises, tied to a clientele and curricula of
which the public viewed as irrelevant to their lives, outdated, and unworthy of support. Faced
with dwindling support, colleges sought to restructure, broaden missions, rename and respond to
the new realities. Among others, themes of activity included urban issues, natural resources, the
environment, and biotechnology. Research, extension, and teaching activities and resources,
shifted, but the public was reluctant to accept these at face value often viewing agriculture as the
problem rather than a partner in solutions. They viewed the colleges as industry spokesmen,
biased, and performing research funded largely from grants by agri-businesses with a vested
interest. Both colleges and agri-businesses have excalibrated this perception with highly visible
announcements of “partnerships”, partnerships that are equated with bias in the eyes of Mr.
Public Q. Citizen.

This preamble is necessary to set the stage for a discussion of educating soil scientists. It
gives a picture of the realities of our times. The future soil scientist will be drawn from a limited
segment of society’s pool, must be recruited, educated, mentored, nurtured, and equipped to meet
the demands of the future. Compared to yesterday, today’s high school graduate has less contact
with the land and natural resources, is environmentally aware but consumer driven, is computer
and technology wise with little interest in “causes”. The typical graduate will be urban, have
little or no concept of soil science, and be counseled in high school by professionals with an
inadequate understanding of career choices in soil science (and agriculture). Choices of major
are usually in areas of exposure during high school and are highly influenced by respected
individuals with whom they have developed a close relationship. Many will enter higher
education through a community college to ease the transition to a large university and reduce the
expense of their college education. Most will change majors after exposure to lower-level
classes either because they find other pursuits more interesting, or because performance in the
first major is poor. Often, the student selecting a major in areas of the environment is more
interested in policy and issues, and poorly equipped to handle the math and science of soils-based
curricula.

Recruitment can be along a number of avenues and be directed at both pre-college and
college students. It is often more effective when directed to college students because (1) they are



searching for the right major, (2) they are already admitted, and (3) they can be quickly inserted
into stimulating courses/activities that will cultivate their professional growth. Opportunities for
recruitment are given in Table 2, a list that is not considered exhaustive.

Table 2. Recruitments Opportunities

Pre-College Target
4-H, FFA judging, leadership activities
Career Days, on and off campus
Science Fairs
Employment, summer apprentice programs
Summer camps

College Student Target
Introductory courses
Advertisements through general studies
“Pizza and the environment” promotions
Transfer Career Day
Student promotions
Contacts at community colleges

Of the list in Table 2, involvement with youth activities, specifically 4-H and FFA, has
proven to be most productive in recruitment of the pre-college pool. As the individual
responsible for soils/land judging for four high school contests per year, I have the opportunity to
observe the contestants, encourage them to consider soil science and be available to answer
questions. But, what really brings high school soil judgers into soil science is a respect for the
soils coach, and an interest that develops from that relationship. If there were one recruitment
activity for endorsement by our discipline, my vote would be involvement as a coach for
soil/land judging.

Once the recruited student arrives in the soils classroom, a number of endeavors add
significantly to his/her development as a student and as a scientist. These include curriculum
(courses required and elected), internships and activities (such as clubs, field trips, collegiate soil
judging).

If we consider the traditional curricula of soil scientists by USDA or ARCPACS, we see
courses required of the perspective soil scientist steeped in tradition and that has changed little
over the past generation (Table 3).



Table 3. Courses Recognized by Category for Hiring of Soil Scientists in the Federal
Government

CORE SUBJECTS

Soil geomorphology
Soil classification
Soil chemistry
Soil microbiology
Soil Physics
Soil Fertility
Soil-Plant relationships
Soil Genesis/morphology
Soil Survey

DIVERSITY SUBJECTS

Geology
Forestry
Regional planning
Plant science
Crop production
Computer science
Technical writing
Irrigation/drainage
Aerial photo interpretation
Statistics

The requirements for ARCAACS Certification are similar. Those of us who work with
undergraduate students in a teaching environment recognize a problem of terminology – Into
what category does a general soils course fit? How about Environmental Soil Science? Soil,
Water and the Environment? But a more fundamental questions is not what was needed twenty
years ago, but how do we prepare our students for soil science in the 21st century? What
knowledge will be needed and what areas of science and technology must the future soil scientist
master? Who are the groups needing soil information (and education)?

These questions lead us naturally into a consideration of the future of soil science, a
subject that will be addressed by the next speaker. We are not trying to “steal” that subject, but
will use Dr. Brown’s comments to augment some of the curricula changes for evaluating soil
scientist.

Two timely articles appeared in the May 2000 NCSS Newsletter, articles by T. E.
Calhoun (One View of the Future) and Horace Smith and Berman Hudson (Soil Survey in the
Twenty-First Century). I recommend both articles because they also underscore that the future
soil scientist will be working with different tools, interfacing with different users, and
answering/addressing new questions. A few areas for future soil scientists would include:
precision agriculture (site specific management), geographic information systems, quantifying
and expressing spatial variability, best management practices, maximum daily loading rates for
maintaining water quality, emphasizing an environmentally benign agriculture, and mitigating
greenhouse gas through soil carbon sequestration.



Do we have the correct curricula to prepare students to address these new directions? At
the least, we need to add to the diversity subjects to include courses in ecology, precision
agriculture, waste management, GIS, hydrology, watershed management, and public speaking.
Today’s list of diversity subjects are still strongly agricultural production oriented yet much of
our future will be in the soil science of watersheds, ecosystems, and agro-ecosystems to address
needs of a more urban society. Our future soil scientists must be able to make that transition, and
must have the tools to address these new endeavors. A sophisticated suburban population will
demand attention, and will be impatient toward any government agency or institution that is not
using the most up-to-date technologies. We must remember and act upon the words of David
Thornburg – “We must prepare students for their future, not our past.”

REFERENCES

Miller, F. P. 1995. Forces driving changes in Colleges of Agriculture. J. Nat. Resour. Life Sci.
Educ. 24: 9-13.



Professional Soil Classifiers of Alabama
Lawrence E. McGhee, PSC

The Professional Soil Classifiers Association of Alabama is a professional organization
for individuals interested in soil classification and related issues in the state of Alabama.
Interested persons can become an affiliate member or can become a registered
member by complying with the qualification of the Professional Soil Classifiers
Registration Act and Amended Act.

The Professional Soil Classifiers Registration Act was passed in 1981. The Act was
amended in 1991 to include the qualification requirements. The State Board of
Registration for the Registered Professional Soil Classifiers is the Alabama Soil and
Water Conservation Committee. A five-member advisory council comprised of four
professional soil classifiers and one administrative officer from the State Soil and Water
Conservation Committee advises this Committee.

Currently, there are 50 registered professional soil classifiers practicing in the state of
Alabama. Some activities classifiers are involved include:

Site Evaluation
Soil Mapping

Wetland Delineation
Percolation Test

Soil Interpretation Ratings
Predevelopment Soil Evaluation

Training

Additional information can be obtained by visiting the Professional Soil Classifiers of
Alabama on the web at www.ag.auburn.edu/aaes/alrichome/PSCA/pscasite.html



Professional Soil ClassifiersProfessional Soil Classifiers
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State of AlabamaState of Alabama

☛☛ Professional Soil Classifiers AssociationProfessional Soil Classifiers Association

☛☛ Professional Soil ClassifiersProfessional Soil Classifiers
Registration Act and Amended ActRegistration Act and Amended Act



LegislationLegislation

☛☛ Professional Soil ClassifiersProfessional Soil Classifiers
Registration Act  No. 81-766 1981Registration Act  No. 81-766 1981

☛☛ Professional Soil ClassifiersProfessional Soil Classifiers
Registration Amended Act Act No. 91-Registration Amended Act Act No. 91-
582  1991582  1991



State Board of Registration ForState Board of Registration For
Registered Professional Soil ClassifiersRegistered Professional Soil Classifiers

    Alabama Soil and    Alabama Soil and
WaterWater
ConservationConservation
CommitteeCommittee

Advisory Council (5Advisory Council (5
Members)Members)

4 - PSC4 - PSC
1 -Admin. Officer of AL1 -Admin. Officer of AL

Soil and WaterSoil and Water
ConservationConservation
CommitteeCommittee



Registered Soil Classifiers inRegistered Soil Classifiers in
AlabamaAlabama

☛☛ Currently  50 Registered PSC  in theCurrently  50 Registered PSC  in the
State of AlabamaState of Alabama



Soil ClassificationSoil Classification

      The soil science evaluation of the nature,The soil science evaluation of the nature,
physiochemical properties, formation,physiochemical properties, formation,
taxonomic classification, and general landtaxonomic classification, and general land
use suitability on the basis of theseuse suitability on the basis of these
parameters within a soil managementparameters within a soil management
criteria; it shall specifically include thecriteria; it shall specifically include the
mapping and identification ofmapping and identification of surficial surficial and and
subsurface soil profiles, and the soilsubsurface soil profiles, and the soil
management interpretation of these data.management interpretation of these data.



      Soil Classification centers on soils as theSoil Classification centers on soils as the
biochemicallybiochemically weathered part of the weathered part of the
earth’s crust, the collection of naturalearth’s crust, the collection of natural
bodies on the earth’s surface, supportingbodies on the earth’s surface, supporting
plants, with a lower limit at the deeper ofplants, with a lower limit at the deeper of
either the unconsolidated mineral oreither the unconsolidated mineral or
organic material lying within the zone oforganic material lying within the zone of
rooting of the native perennial plants; orrooting of the native perennial plants; or
where horizons impervious to roots havewhere horizons impervious to roots have
developed the upper few feet of thedeveloped the upper few feet of the
earth’s crust having properties differingearth’s crust having properties differing
from the underlying rock material as afrom the underlying rock material as a
result of interactions between climate,result of interactions between climate,
living organisms, parent material, andliving organisms, parent material, and
relief.relief.



Soil Classifiers ActivitiesSoil Classifiers Activities

☛☛ Site EvaluationsSite Evaluations
☛☛ Soil MappingSoil Mapping
☛☛ Wetland DelineationWetland Delineation
☛☛ Percolation TestPercolation Test
☛☛ Soil Interpretation RatingSoil Interpretation Rating
☛☛ Predevelopment Soil EvaluationsPredevelopment Soil Evaluations
☛☛ TrainingTraining



Visit the Professional SoilVisit the Professional Soil
Classifiers Association ofClassifiers Association of
Alabama on the Web At:Alabama on the Web At:

www.www.agag.auburn..auburn.eduedu//aaesaaes//alrichomealrichome/PSCA//PSCA/pscasitepscasite.html.html



Role of State Agencies in Soil Survey: 100 Years of Cooperation

Ben F. Hajek, Professor Emeritus1

Almost from the onset, soil survey in the US was a cooperative effort between federal and

state agencies. States were participating in field mapping and correlation before 1905. In

Alabama, soil surveys published in 1902 - 1905 did not indicate any participation by the state.

The State Department of Agriculture and Industries was listed as a cooperator on a survey

published in 1907. This Alabama agency continued to employ soil scientists as late as 1960.

Any contributions of state experiment station personnel are overshadowed by federal

agency personnel, especially during the early development days of the NCSS. Workers at state

universities were concerned primarily with the soils as they related to production of crops. This

was evident to WWI and somewhat beyond.

M.L. Cline (1977) indicated that communication between university faculty and federal

scientists in the Bureau of Soils was seriously lacking prior to WWI. There was no forum

common to the two groups. Following WWI, in 1920, a soil scientist group was formed. The

organization which was made up of both federal and state scientists, held their first meeting in

Chicago in 1923 and were fully functional by 1925. Proceedings of the American Association of

Soil Survey Workers were published annually. This organization was the nucleus from which, in

1935, was formed the Soil Science Society Of America. Currently Division S-5 is a direct

continuation of this 1920 group of soil scientists. Volume 1 (1936) of the Soil Science Society

Proceedings, Division V, listed L.C. Wheeting of Washington State College as chairman and

Past Chair was G.D. Scarseth of the Alabama Agricultural Experiment Station. The society had

1Ben F. Hajek, Agronomy and Soils Dept., Auburn Univ., Auburn Alabama 36849



$890.14 on deposit.

In 1952 the Bureau of Soils and the Soil Conservation Service soil survey, merged. Under

the leadership of Dr. Charles Kellogg, the National Cooperative Soil Survey, as we know it today

developed with full participation by many state and federal agencies in state, regional and

national work planning conferences and various cooperative projects such as making regional

and state soil association maps, and regional research projects and work groups.

I did not attempt to catalog and review all specific contributions made by scientists while

employed by state experiment stations or other agencies. I have confined this to a few areas and

will list some individuals as examples of the many who contributed and who gave a professional

lifetime to the NCSS while employed by state agencies and working in close cooperation with

soil survey field parties, state, regional, national and in many cases international soil staffs. The

topics are loosely grouped into the following sections:

Development of Basic Understanding and Theories

Education, Publication and Training

Soil Mapping

Characterization and Support

Financial Support

Leadership

DEVELOPMENT OF BASIC UNDERSTANDING AND THEORIES

Eugene W Hilgard is the most noteworthy state employed scientist that significantly

added to our knowledge of soils. He began his work in Mississippi from 1855 to 1873 before the

US soil survey began. He worked a brief time in Michigan, 1973 to1975 and spent the rest of his

career in California, 1875 to1906. He enumerated most of the theories of soil that the Russians



used as the foundation of their concepts.

Hilgard at the same time or earlier than the Russians recognized the correspondence

among soil regions, biological regions, and climatic belts. His book, “Soils, Their Formation,

Properties, Composition, and Relations to Climate and Plant Growth in the Humid and Arid

Regions”, is a classic, published in 1911 after a long career of research in the eastern and

western United States, is relevant today (may need to update nomenclature). His work did not

receive adequate recognition. Marbut must have been aware of his work but chose to take tools

developed in Russia to develop a system of soil classification for the United States (Cline, 1977).

I cannot understand why Marbut gave absolutely no credit to Hilgard in his Introduction in

Joffe’s book, “Pedology”, which is a significant contribution from Rutgers University.

In Joffe’s book Marbut makes a point to define Pedology as the only true and unique

branch of “Soil Science”. Pedology is not a fundamental science as are math, chemistry and

physics, it is an independent sciences dealing with a natural body “soil” the same as botany deals

with the natural body “plants”, and zoology with “ animals”. Pedology has a unique

nomenclature and starting with Hilgard and Duchieviev, pedology provides the basis for all other

disciplines now collectively called soil science.

EDUCATION, PUBLICATION AND TRAINING

Dr. Hans Jenny’s, book “Factors of Soil Formation: A System of Quantitative Pedology”

has provided a frame work for teaching pedology. He inspired us to think mathematically and

logically about soil formation and about integrating soil forming factors to help explain the

morphological nature of soils. Later his book “The Soil Resource: Origin and Behavior”

published in 1980, provided quantitative examples of soil formation and is and excellent

reference for any serious student of pedology.



For years many of us teaching soil morphology and classification did not have a

classroom text. When I first started, as a student and an instructor I had The Soil Survey Manual,

which was an excellent reference but not a teaching text. Stan Buol (NC State), Frances Hole

(Wisconsin) and Ralph McCracken (NC State and Washington, D.C.) contributed significantly to

soil survey by authoring the book, “Soil Genesis and Classification”, now in its 4th edition. Later

Del Fanning, Maryland, published “Soil Morphology, Genesis and Classification” also and

excellent text. However, changes in Taxonomy necessitated editing as soon as it was published..

Dr. Fanning made his typed manuscript available before his book was published. The

manuscript provided many complete lesson plans for instructors.

I am confident that anyone that has taken a course in soil classification learned, either

directly by reading his publications or indirectly from literature citations, from Dr. M. Cline

(Cornell, New York). His paper in Soil Science (vol. 67: 81-91) “Basic Principles of Soil

Classification” provides a basis for understanding not only the basics of soil classification but

also the logic in classifying things.

Starting in the 1950's Land Judging and Collegiate Soil Judging offered a new approach

to teaching soil morphology, classification and interpretation. Teaching soil judging was a

college and university function. Setting up contests was usually a joint state - federal activity.

Today it is not uncommon for employers recruiting agronomy graduates for soil survey positions

ask if they had participated in soil judging. Participating in soil judging attracted many women

and men into careers in soil survey.

Graduate programs, M.S. and Ph.D. have provided the opportunity for Experiment

Station faculty, students and federal soil scientists to participate in research from the

identification of a problem or need, to sampling, analysis, and interpretation. Numerous students



became soil scientists after completing graduate studies. Many full-time soil scientists earned

graduate degrees while working and adjusted schedule or while on leave-without-pay.

USDA-NRCS entered into agreements with several universities that conducted soil

classification workshops, short courses, and formal courses that qualified for graduate credit.

It is in this realm, education, publication of research results, and participating in training

soil scientists, that experiment stations have made their greatest contributions to the National

Cooperative Soil Survey. They also provided early career employment opportunities to many

scientists who moved on to federal agencies. The list includes:

Whitney

Marbut

Guy Smith

Charles Kellogg

Richard Arnold

Ralph McCracken

SOIL MAPPING

State agencies have participated in soil mapping by providing field soil scientists that

mapped in state mapping parties or were attached to NRCS soil survey parties. Correlation and

quality control were provided by NRCS, however experiment station faculty that had state

responsibility for soil survey assisted in reviews and correlations. I use my state as an example,

because Alabama became involved early in the survey. The first published soil survey that listed

Alabama Department of Agriculture and Industries as a cooperator was published in 1907.

Consequently cooperation must have started earlier. Alabama (Department of Agriculture and

Industries) employed soil scientists into the early 1960's. I am aware that some states are still



employing soil scientists to accelerate the soil survey. This opportunity for early careers training

also provided soil scientists that joined NRCS for a career in soil survey.

CHARACTERIZATION SUPPORT

Experiment station laboratories throughout the US provided and are providing soil

characterization data. When Soil Taxonomy was adopted all regions of the US needed laboratory

data to classify in the new system. The NRCS regional laboratories at that time were providing

support both with field sampling and characterization however, state labs assumed, in some cases

the entire characterization needs for surveys in their respective states. A survey by the laboratory

subcommittee of Div. S-5 (Soil Science Society of America) conducted in the mid 1970's

received responses from all regions of the United States. The results indicated that state

laboratory data consisted from only particle-size to all data needed to classify soils. Particle size

was the most frequently requested data probably because of family particle-size class limits and

criteria for argillic horizons needed to classify soils.

APPROPRIATED FINANCIAL AND FACILITY SUPPORT

State support for soil survey includes more than actual field mapping and correlation.

Funds are appropriated directly to be used by NRCS for soil survey activities. State and local

agencies provide office space and office support staff. A major source of support are state

appropriations to the state and local soil and water conservation committees.

LEADERSHIP

From the onset soil survey was a cooperative federal-state effort, and despite some

breakdown in communication the cooperative has been successful. The success is primarily a

tribute to individual state and federal soil scientists recognizing the need and benefits of

cooperation and not administrative directives and policies. In contrast, Joe Nichols and I had the



opportunity to evaluate the soil survey program in another country. We found three agencies

involved in soil survey with essentially no effective cooperation. I often wonder what happened

to that program.

During the approximation phase of Soil Taxonomy, and following publication, Dr. Smith

and his successors in the soil survey relied heavily on input and leadership for initial definition of

classes and later for leadership in making major revisions in Soil Taxonomy. Marlin Cline

stands out for his major contributions to soil classification during this period and later he headed

the effort to revise the Soil Survey Manual. Major revisions to taxonomy were made under the

leadership of the chairmen of ICOM- International Committees, for Oxisols, Stan Buol, North

Carolina State University, Spodosols, Bob Rourke, University of Maine, Gelisols, James

Bockheim, Wisconsin, Families, Ben Hajek, Auburn University, and currently, Antrophic soils,

Ray Bryant, Cornell University. These were major efforts with experiment station leaders time

being supported by their respective state teaching and research budgets. In today’s committee,

goal, strategic plan, and competitive grant society, I wonder if many experiment station

pedologists today have the opportunity to contribute at this level.

In conclusion, I repeat that it is in the realm of education, publication of research results

and books, and in direct participation in training soil scientists that experiment station personnel

have made their greatest contributions to the National Cooperative Soil Survey.

Suggested Reading:

Arnold R. W, 1999. 100 years of soil survey in the USA. Bulletin of the International Union of

Soil Science. p 40-43.

Cline, M.G. 1977. Historical highlights in soil genesis, morphology and classification. Soil Sci.

Soc. Am. J. 41:250-254.



Miller, M.P. 1949. Progress of the soil survey in the United States since 1899. Soil Sci, Soc Am.

J. 14: 1-4.

Simonson, R.W. 1986-1987. Historical aspects of soil survey and soil classification. Parts, I-VII.

Soil Survey Horizons. 27 and 28: 52 p.



USDA, NRCS

NATIONAL COOPERATIVE
SOIL SURVEY PROGRAM

Maurice J. Mausbach
Southern Regional Soils Conference

June 18-22



USDA, NRCS

SOIL SURVEY STATUS MAPPING

◆ Total area 2,313,207,929 acs

◆ Private land mapped----------------------91%
◆ Public lands mapped----------------------80%
◆ Indian lands mapped----------------------75%
◆ Total area mapped-------------------------90%
◆ Total area updated--------------------------4%
◆ Total area in need of updating-----------41%



USDA, NRCS

SOIL SURVEY STATUS
MANUSCRIPTS

◆ Soil Survey Areas 3,253
◆ Soil survey areas published 2,485
◆ Soil survey areas being updated 597



USDA, NRCS

SOIL SURVEY STATUS PERSONNEL

◆ Total Soil Scientists in Program 1,011
◆ NRCS soil scientists 941
◆ Non-NRCS soil scientists (est.) 70



USDA, NRCS

SOIL SURVEY STATUS DIGITIZING

◆ No. of Surveys Tracked for SSURGO 1384
◆ Surveys digitized and SSURGO Certified 841
◆ Surveys certified during FY-99 366
◆ Surveys certified during FY-00 136



USDA, NRCS

PERSONNEL AND STAFFING
◆ Dr. Sheryl Hallmark-Kunickis reports July 2
◆ Dr. Bob Ahrens Director NSSC

- Dr. Berman Hudson - N.L. Interpretations
- Dr. Dewayne Mays - Dir. Soil Survey Lab.
- Dr. Carolyn Olson - N.L. Investigations
- Jim Culver - N.L. Technical Services
- Vacant - N.L. Soil Class. and Standards

◆ Dr. Craig Ditzler  Director Soil Quality Instit.
◆ 675 > 45, 70 can retire now and 175 in 5 yrs.



USDA, NRCS

BUDGET
◆ FY - 2000 budget

- Soil Survey was level
◆ FY - 2001

- Presidents budget was level
◆ FY - 2002 Developing Initiative

- rebuild field infrastructure
- hire soil scientists
- Accelerate mapping (urban, Native American
lands, MLRA concept, web based products



USDA, NRCS

NASIS
◆ NASIS 5.0 Scheduled to be released

November 2000
◆ Implemented a central server
◆ Windows Pedon 1.0 is scheduled for release

August 2000 (will facilitate importing
descriptions to NASIS)



USDA, NRCS

SOIL SCIENCE INSTITUTE
◆ Held at Alabama A&M
◆ 35 participants
◆ Very successful session



USDA, NRCS

OUTREACH
◆ Soil Science Scholars program

- 5 1890 institutes
- an Hispanic-serving institution
- a Native American-serving institution

◆ Increased mapping on Native American Lands
◆ Urban interpretations to support envrionmental

justice



USDA, NRCS

INTERNATIONAL ACTIVITIES
◆ Actively involved - budget constraints
◆ Activities must related to and benefit the

NCSS



USDA, NRCS

1999 NATIONAL CONFERENCE
HIGHLIGHTS

◆ Presentation in honor of Cr. Curtis Marbut
◆ 1st Soil Scientist of Year Award - Dr. Sam

Indorante
◆ Panel on centennial memories
◆ Breakout discussions on

- Data Aquisition for problem solving
- Training and marketing SS for the future
- Selling soil scient to society



USDA, NRCS

SUPER MLRA PROJECT OFFICES
◆ Better staffed and equipped
◆ Locate on university campuses
◆ Locate relative to MLRA
◆ More stable less moving for staff
◆ Employ GIS specialists and other

disciplines



USDA, NRCS

SPECIAL PROJECTS AND
INVESTIGATIONS

◆ Phasing out wet soil projects
◆ Subaqueous soils intitative started by late

George Demas
◆ Initiating a ues-dependent database of near-

surface and temporal soil properties
◆ Soil Phosphorus benchmark study with

ARS, EPA, and Others



USDA, NRCS

NEW INITIATIVES AND PRIORITIES

◆ Expert Systems
◆ Fuzzy logic
◆ GIS applications
◆ Digital map finishing
◆ Update Agriculture Handbook 296
◆ Emphasis on Technical Soil Services



Adding Value to Soil Surveys
With a

Dynamic Soil Properties Database

Lee Norfleet
Soil Quality Institute



The “Next Generation”:
A Challenge and an Opportunity

■ Starting with an existing survey and a
charge to “update and modernize”.



What does this mean???

■ Update classification?
■ Draw new lines?
■ Transects for map unit composition?
■ Update yields?
■ Describe to 2 meters, some deeper?
■ Digitize for SSURGO?
■ CD-Rom and web-based distribution?
■ All are worthwhile goals.



Key is to:

Build on the existing product
so that modernized surveys are

BETTER
than the old ones, not just

DIFFERENT.



Two Views of Soil Properties

– Inherent - fixed, unlikely to change.
■ Texture, mineralogy, depth, color.

– Dynamic - respond to land use and
management. (Especially in upper part of soil.)

■ Organic matter, bulk density, pH, aggregation,
organisms, CEC, permeability.



Soil Survey Considerations

■ Soil Taxonomy purposely avoids
consideration of dynamic properties to
achieve consistent taxonomic placement.

■ Soil Maps can not effectively show spatial
distribution of dynamic soil properties.

■ Soil Databases can be used to record this
information.



I will present 3 Examples:

■ Milan, TN exp. Station - Memphis, Sil.
■ Auburn Univ. exp. Farm - Compass, LS
■ Eastern Nebraska Data:

– Aksarben and Monona series.



#1) Memphis Silt Loam - Milan, TN

■ Fine-silty, mixed, active Typic Hapludalf
■ Soil quality test kit used to compare effects

of no-till and conventional tillage on
experiment station plots.



Biological Activity

■ CO2 ev